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© There is provided a method of manufacturing a 
loudspeaker damper having the steps of attaching a 
conductive material to a damper raw material at the 
top or bottom surface thereof, the damper raw ma- 
terial being made of a woven or unwoven cloth 
impregnated with thermosetting resin such as phenol 
resin and being made in a semi-dry state, and 
thermally molding the damper raw material with the 
conductive material to form concentric corrugation 
along which conductive material used as a conduc- 
tive wire for a voice signal is formed, wherein the 
method further including the steps of: after attaching 
the conductive material to the damper raw material, 
coating creamy solder to the conductive material at 
a predetermined area, melting the creamy solder by 
the heat at the thermal molding step, detaching the 
damper raw material from a metal mold to cool and 
harden the creamy solder, and forming preparatory 
solder at the end portion of the conductive material. 
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BACKGROUND OF THE INVENTION 
(Field of the invention) 

The present invention relates to a loudspeaker 
damper and a method of manufacturing the same. 
More particularly, the present invention relates to a 
loudspeaker damper formed with concentric cor- 
rugation on which conductive members are at- 
tached, and a method of manufacturing such a 
loudspeaker damper. 

(Description of the Related Art) 

A conventional loudspeaker damper is gen- 
erally manufactured by impregnating thermosetting 
resin such as phenol resin into a damper raw 
material such as a woven cloth and unwoven cloth, 
and thermally molding the damper raw material to 
provide concentric corrugation. 

There is known a loudspeaker damper formed 
with concentric corrugation on which voice signal 
input conductive members are mounted in order to 
reduce man power at a wiring process. Conven- 
tional methods of manufacturing loudspeaker dam- 
pers with conductive members being attached are 
mainly classified into the following two types. 

(1) A damper raw material such as a woven 
cloth and unwoven cloth is attached with a con- 
ductive material by coupling means or through 
galvanization of the material. Thermosetting res- 
in such as phenol resin diluted by solvent is 
then impregnated within the damper raw ma- 
terial. The solvent is thereafter volatilized to re- 
move. resin tack. Lastly, the damper raw material 
is thermally molded. 

(2) A desired number of conductive wires such 
as copper wires are interleaved in a woven cloth 
at a desired width. Thermosetting resin such as 
phenol resin diluted by solvent is then impreg- 
nated within the woven cloth. The solvent is 
thereafter volatilized to remove resin tack. Last- 
ly, the damper raw material is thermally molded. 

With the above-described conventional meth- 
ods, a conductive material is attached to a damper 
raw material or a copper wire is interleaved in a 
woven cloth, to provide conductive members, and 
thereafter phenol resin is impregnated. The damper 
raw material or woven cloth is thermally molded 
with the phenol resin being attached to the conduc- 
tive material or copper wire. Therefore, the phenol 
resin attached to the conductive material or copper 
wire is also thermally set. forming an excellent and 
hard insulating layer on the conductive material or 
copper wire. 

. The thermally set insulating layer of phenol 
resin on the conductive material or copper wire is 
required to be removed at the time of assembling a 


loudspeaker unit for the connection to lead wires of 
a voice coil and to input terminals. This removal 
process increases the number of assembly pro- 
cesses. , 

5 A process of removing the phenol resin before 

thermal setting or a masking process for preventing 
phenol resin from attaching to a conductive ma- 
terial, also increases the number of assembly pro- 
cesses. 

io Loudspeaker dampers with conductive mem- 

bers being attached are not presently used in prac- 
tice although they aim at man power reduction and 
low cost for a wiring process, because the above- 
described problem leads to a total high manufac- 

15 turing cost. 

In order to solve the above problem, the 
present inventors have proposed a loudspeaker . 
damper and method of manufacturing the same 
wherein a damper raw material such as a woven 

20 cloth or unwoven cloth impregnated with thermo- 
setting resin such as phenol resin is made in a 
semi-dry state, attached with a conductive material 
made of such as tinsel wire at the top or bottom 
surface thereof, and thermally molded. The present 

25 invention has improved such a loudspeaker damper 
and method. 

SUMMARY OF THE INVENTION 

30 It is an object of the present invention to pro- 

vide a loudspeaker damper and method of manu- 
facturing the same, capable of not only solving the 
above problem but also attaching preparatory sol- 
der to the end portions of the conductive material 
as which has been impossible by a conventional man- 
ufacturing method, allowing an efficient wiring work 
for connection of the end portions of the conductive 
material to a voice coil and input terminals, and 
allowing an improved and stabilized quality and 
40 good productivity. 

In order to achieve the above object of the 
present invention, there is provided a method of 
manufacturing a loudspeaker damper having the 
steps of attaching a conductive material to a damp- 
's er raw material at the top or bottom surface there- 
of, the damper raw material being made of a woven 
or unwoven cloth impregnated with thermosetting 
resin such as phenol resin and being made in a 
semi-dry state, and thermally molding the damper 
50 raw material with the conductive material to form 
concentric corrugation along which the conductive 
• material used as a conductive wire for a voice 
signal is formed, wherein the method comprising 
the steps of: after attaching the conductive material 
55 to the damper raw material, coating creamy solder 
to the conductive material at a predetermined area 
melting the creamy solder by the heat at the ther- 
mal molding step, detaching the damper raw ma- 
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terial from a metal mold to cool and harden the 
creamy solder, and forming preparatory solder at 
the end portion of the conductive material. 

In such a case, the damper raw material may 
be formed in a stripe, two tinsel wires as the 
conductive material may be sewed to the damper 
raw material in the longitudinal direction of the 
stripe, and -the damper raw material are punched 
out in a predetermined shape after thermal molding 
and attaching the creamy solder, in this manner, it 
is possible to mass-produce uniform and reliable 
loudspeaker dampers. 

In the loudspeaker damper with the conductive 
material attached thereto, preparatory solder is 
formed and attached to the end portion of the 
conductive material. It is therefore possible to effi- 
ciently connect to conductive material to input ter- 
minals or the like, and to improve the quality of the 
damper. 

A damper raw material such as a woven cloth 
or unwoven cloth formed in a stripe is impregnated 
with thermosetting resin such as phenol resin. The 
damper raw material is then made in a semi-dry 
state to- such extent that the resin tack is elimi- 
nated. Two tinsel wires are sewed in parallel on the 
top or bottom surface of the damper raw material 
at the central area thereof in the longitudinal direc- 
tion, to thereby form conductive wires. In this case, 
it is preferably to use the tinsel wire knit in flat so 
as to make the damper thin and make easy the 
sewing operation. 

Then, using a silk screen printing technique, 
creamy solder is coated on the damper raw ma- 
terial at the end portion of the conductive material. 

The damper raw material is then thermally mol- 
ded to form concentric corrugation with the con- 
ductive material (tinsel wires) being attached there- 
to. During this thermal molding, the creamy solder 
is melted, and after the damper raw material is 
detached from the metal mode, it is cooled and 
hardened to form preparatory solder. 

The damper raw material is then punched out 
to provide necessary portions of a loudspeaker 
damper having preparatory solder at the end por- 
tion of the conductive material. It is therefore possi- 
ble to mass-produce uniform dampers. The con- 
ductive material is not attached with phenol resin 
and the preparatory solder is formed at the end 
portion thereof. Therefore, the wiring operation for 
connection to a voice coil and input terminals in 
assembling in assembling it into a loudspeaker unit 
becomes very easy while considerably reducing 
cost. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Figs.1 to 6 illustrate an embodiment of the 
present invention, wherein: 


Fig.1 illustrates a process of impregnating phe- 
nol resin; 

Fig.2 illustrates a process of sewing the conduc- 
tive material to a woven cloth; 

5 Fig.3 is a plan view showing the area where 
creamy solder is coated; 
Fig.4 illustrates a thermal molding process; 
Fig. 5 is an enlarged cross section showing a 
manufactured damper; and 

70 Fig.6 is a plan view of the manufactured damp- 
er. 

Figs. 7 to 9 show another embodiment of the 
present invention, wherein; 
Fig.7 illustrates a process of impregnating phe- 
/5 nol resin; 

Fig.8 is a plan view showing a woven cloth into 
which a conductive material is interleaved; and 
Fig.9 shows the enlarged plan view and cross 
section of the woven cloth shown in Fig.8. 

20 

DETAILED DESCRIPTION OF THE EMBODI- 
MENTS . 

Preferred embodiments of the present inven- 

25 tion will be described with reference to. Figs.1 to 9. 

In the embodiment shown in Figs.1 to 6, as 
shown in Fig.1 , a woven cloth 1 formed in a stripe 
is immersed in a dip tank containing thermosetting 
resin 3 such as phenol resin diluted with solvent. 

30 The woven cloth 1 is therefore impregnated with 
the thermosetting resin 3, in the manner as con- 
ventional. Thereafter, the solvent is volatilized to 
remove resin tack and form a damper raw material 
1F in a semi-dry state. 

35 As a conductive material, a flat knitted tinsel 
wire 2H is used. The flat knitted tinsel wire 2H is 
produced in the following manner. A copper foil 
having a width of about 0.3 mm and a thickness of 
about 0.02 mm is wound on a central thread made 

40 of two twisted meta-based aramid fibers to forma 
tinsel wire. Thirteen tinsel wires are knitted into the 
flat knitted tinsel wire 2H which is about 3 mm in 
width and about 0.6 mm in thickness. 

As shown in Figs.2 and 3, two flat knitted tinsel 

45 wires 2H are sewed in parallel to the damper raw 
material 1F of a semi-dry state along the longitudi- 
nal direction at the center portion thereof. As a 
sewing yarn 4, a meta-based aramid yarn is used 
with the sewing width being about 1 mm. 

50 In the above manner, the tinsel wires 2H can 

be attached without applying the phenol resin on 
the surface thereof. Since the sewing process can 
be easily carried out using an industrial sewing 
machine, a continuous manufacturing operation is 

55 . possible. 

As shown in Rg.3, after attaching the flat knit 
tinsel wires 2H, creamy solder CH is coated over 
predetermined areas of the tinsel wires 2H by a 
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predetermined amount, using a silk screen printing 
technique. In Fig.3, the creamy solder CH is coated 
on the wires 2H at the peripheral end portion of a 
finished damper. Obviously, the solder may be 
coated over the portion inner in the radial direction, 5 
if desired. 

The method of coating creamy solder CH using 
the silk screen printing technique is well known and 
widely used in the field of coating solder on printed 
circuit boards. This method allows to uniformly and 10 
easily coat a desired pattern of solder within a 
desired area at high precision. In this embodiment, 
although the silk screen technique is used, another 
method may be used whereby creamy solder con- 
tained in a syringe is ejected out using com- 15 
pressed air. 

After the above processes, the woven cloth 1 F 
is thermally molded and maintained under pressure 
for about 10 seconds, by using a damper metal 
mold K which is heated about 250' C. This damper 20 
metal mold K is formed with cut portions so as to 
make the woven cloth F have concentric corruga- 
tion 11. During thermal molding, the thermosetting 
resin 3 is set so that the flat knitted tinsel wires 2H 
molded on the concentric corrugation 1 1 are also 25 
held in position. At the same time, the creamy 
solder CH melts and attaches to the flat knitted 
tinsel wires 2H. When the woven cloth F is de- 
tached from the metal mold K, the creamy solder 
CH is rapidly cooled and hardened so that a pre- 30 
paratory. solder H is formed and fixedly attached to 
the tinsel wires 2H. 

• The molded woven cloth F is then subject to a 
punch-out process to trim unnecessary portions. 
By this punch-out process, there are provided an 35 
inner hole into which a voice bobbin is inserted, a 
damper mounting. marginal portion, and the like, so 
that a damper DP with the conductive wires 2 
being attached as shown in Fig.6 can be obtained. 
The end portion of the conductive wires 2 of the 40 
damper DP has the preparatory solder H being 
fixedly attached thereto. In the above embodiment, 
the flat knit tinsel wires 2H are used as the conduc- 
tive material. It is also possible to use a tinsel wire 
knitted in an ordinary cord shape. 45 

Another embodiment will be described with ref- 
erence to Figs.7 to 9. 

In this embodiment, a yarn 12 constituting a 
woven cloth 1 or a fiber 12F constituting the yarn 
12 is impregnated with thermosetting resin 3 such 50 
as phenol resin diluted by solvent, and thereafter 
passed through a dry furnace OB to volatilize the 
solvent and remove resin tack. The finished yarn 
12x is used to produce the woven cloth 1F. A 
predetermined number of copper wires 2C or tinsel 55 
wires 2B are interleaved into the woven cloth at 
predetermined positions as its warp 12a or weft 
12b, the copper wires 2C or tinsel wires 2B being 


used as the conductive wires. 

In this manner, it is possible to produce th© 
woven cloth with the tensile wires 2B on which 
thermosetting resin 3 is not coated, The process of 
coating creamy solder and thermal molding are 
carried out in the similar manner as of the first 
embodiment. 

According to the method of manufacturing a 
loudspeaker damper of the present invention, phe- 
nol resin or the like is not attached to the conduc- 
tive material mounted on the woven cloth. It is 
therefore possible to mount preparatory solder on 
the end portion of the conductive material. The 
creamy solder used as preparatory solder is melt- 
ed by the heat of the metal mold which molds the 
damper, and after the woven cloth is detached 
from the metal mold, it is cooled and made hard. It 
is thus possible to easily attach preparatory solder 
and harden it. 

According to the conventional method, prepara- 
tory solder is attached before thermal molding by 
using ordinary rod type solder and a soldering iron. 
Therefore, thermosetting resin is locally set, thus 
hindering proper molding of the damper. Further- 
more, if preparatory solder is to be attached to the 
damper after being molded, the number of pro- 
cessed increases. Even if creamy solder is used 
for the damper after being molded, silk screen 
printing is difficult to be carried out for the molded 
damper with corrugation, ' so the creamy solder 
cannot be coated reliably to the predetermined 
area. 

According to the method of the present inven- 
tion, preparatory solder can be reliably attached 
while retaining a uniformly finished surface. This 
process is very simple and suitable for continuous 
manufacturing, allowing automatic manufacturing. 

According to the present invention, in the loud- 
speaker damper with conductive members being 
attached, preparatory solder is formed at the end 
portion of the conductive members made of tinsel 
wires. Therefore, a wiring operation for the connec- 
tion to a voice coil, and input terminals is easy, and 
loose ends of the tinsel wire can be avoided, there- 
by considerably reducing the manufacturing cost. 

Claims 

1. A loudspeaker damper manufactured by at- 
taching a conductive material to a damper raw - 
material at the top or bottom surface thereof, 
the damper raw material being made of a 
woven or unwoven cloth impregnated with ther- 
mosetting resin such as phenol resin and be- 
ing made in a semi-dry state, and thermally 
molding the damper raw material with the con- 
ductive material to form concentric corrugation 
along which the conductive material used as 
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the conductive wire for a voice signal is 
formed, wherein 

said conductive material is tinsel wire 
sewed to said damper raw material, and pre- 
paratory solder is being attached to the end 5 
portion of said conductive wire formed by said 
tinsel wire. 

2. A method of manufacturing a loudspeaker 
damper having the steps of attaching a con- w 
ductive material to a damper raw material at 

the top or bottom surface thereof, the conduc- 
tive material being a tinsel wire and the damp- 
er raw material being made of a woven or 
unwoven cloth impregnated with thermosetting 75 
resin such as phenol resin and being made in 
a semi-dry state, and thermally molding the 
damper raw material with the conductive ma- 
terial to from concentric corrugation along 
which the conductive material used as a con- 20 
ductive wire for a voice signal is formed, 
wherein said method comprising the steps of: 

after attaching said conductive material to 
said damper raw material, coating creamy sol- 
der to said conductive material at a predeter- 25 
mined area, melting said creamy solder by the 
heat at said thermal molding step, detaching 
said damper raw material from a metal mold to 
cool, and harden said creamy solder, and for- 
• ming preparatory solder at the end portion of 30 
said conductive material. 

3. A method of manufacturing a loudspeaker 
damper according to claim 2, wherein said 
damper raw material is formed in a stripe, two 35 
tinsel wires as said conductive material are 
sewed to said the damper raw material in the 
longitudinal direction of the stripe, and said 
damper raw material is punched out in a pre- 
determined shape after thermal molding and 40 
attaching the creamy solder. 


5 


EP 0 479 317 A2 


IF 



FIG. 4 


EP 0 479 317 A2 



FIG. 


7 


f 


EP 0 479 317 A2 



O 


® 


J 


Europaisches Patentamt 
European Patent Office 
Office europeen des brevets 


© Publication number: 


0 479 317 A3 


® 


EUROPEAN PATENT APPLICATION 


© Application number: 91116990.2 

© int. ci. 5 : H04R 7/16, H04R 31/00, 

© Date of filing: 04.10.91 

H04R 1/06 


© Priority: 05.10.90 JP 267872/90 

© Applicant: Kabushiki Kaisha Kenwood 

M3) Date nf nnhliratinn nf annliratinrv 

17-5, Shibuya 2-chome 


08 04 92 Bulletin 92/15 

ADDlicant* MOGAMI DENKI KABUSHIKI 


KAISHA 

© Designated Contracting States: 

954-1 Ouazashinmachi, Mamurokawa-machi 

DE FR GB 

Mogami-gun, Yamagata-ken(JP) 

® Date of deferred publication of the search report: 

© Inventor: Sakamoto, Yoshio 

03.03.93 Bulletin 93/09 

6,503, Yokokawacho 108, Hachioji-shi 


Tokyo(JP) 


Inventor: Haga, Akihiko 


1518Touka-machi, Shinjo-shi 


Yamagata-ken(JP) 


© Representative: Patentanwalte Leinweber & 


Zimmermann 


Rosental 7/II Aufg. 


W-8000 MUnchen 2 (DE) 


© Loudspeaker damper and method of manufacturing the same. 


CO 
< 

rs 

CO 


Q. 
LU 


© There is provided a method of manufacturing a 
loudspeaker damper having the steps of attaching a 
conductive material to a damper raw material at the 
top or bottom surface thereof, the damper raw ma- 
terial being made of a woven or unwoven cloth 
impregnated with thermosetting resin such as phenol 
resin and being made in a semi-dry state, and 
thermally molding the damper raw material with the 
conductive material to form concentric corrugation 
along which conductive material used as a conduc- 
tive wire for a voice signal is formed, wherein the 
method further including the steps of: after attaching 
the conductive material to the damper raw material, 
coating creamy solder to the conductive material at 
a predetermined area, melting the creamy solder by 
the heat at the thermal molding step, detaching the 
damper raw material from a metal mold to cool and 
harden the creamy solder, and forming preparatory 
solder at the end portion of the conductive material. 
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